We have developed a highly sensitive radioimmunoassay of thyroxine and thyrotropin for mass screening for neonatal hypothyroidism. This assay involves a single disc (3 mm diameter) of dried blood on filter paper. The minimum detectable concentrations are 15 pg/tube (10 ag/L) for thyroxine and 15 nano-int. units/tube (10 miiii-int. units/L) for thyrotropin; intra-and interassay CV's are <15% in both assays. The high sensitivity of this method is due to use of labeled thyroxine with high specific activity (3 kCi/g) and of an anti-thyrotropin serum with high affinity (Keg = 7.8 X 1011 L/moi). With this method, 11 337 newborns were screened; a follow-up study revealed that only newborns with both high thyrotropin and low thyroxine concentrations had permanent hypothyroidism. We conclude that this method is sensitive, simple, and reliable and that the recall rate with this method is much lower than that of tests for measuring thyroxine or thyrotropin alone. (1-10). It is not clear that measurement of either T4 or TSH alone suffices to detect most cases of neonatal hypothyroidism, or which one of the two tests is the more valuable.
Measuring Thyroxine and Thyrotropin Simultaneously in a Dried
We have developed a highly sensitive radioimmunoassay of thyroxine and thyrotropin for mass screening for neonatal hypothyroidism. This assay involves a single disc (3 mm diameter) of dried blood on filter paper. The minimum detectable concentrations are 15 pg/tube (10 ag/L) for thyroxine and 15 nano-int. units/tube (10 miiii-int. units/L) for thyrotropin; intra-and interassay CV's are <15% in both assays. The high sensitivity of this method is due to use of labeled thyroxine with high specific activity (3 kCi/g) and of an anti-thyrotropin serum with high affinity (Keg = 7.8 X 1011 L/moi). With this method, 11 337 newborns were screened; a follow-up study revealed that only newborns with both high thyrotropin and low thyroxine concentrations had permanent hypothyroidism. We conclude that this method is sensitive, simple, and reliable and that the recall rate with this method is much lower than that of tests for measuring thyroxine or thyrotropin alone. Ci of #{176}I-labeled TSH in 100 mL of buffer) was added, the samples were incubated for two days at room temperature.
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Materials and Methods
After incubation with 100 L of the second antibody overnight at room temperature, the tubes were centrifuged at 2000 X g for 20 mm at 4 #{176}C, and the radioactivity of 125J and 1h1I in the precipitates was counted with a gamma counter.
The units for T4, throughout, are micrograms per liter of serum, because the standards are in serum. Table 1 .
Screening
In Kanagawa Prefecture, 11 337 newborns were screened with this method, blood samples being collected on the fifth through seventh postnatal days. (Figure 4b ). all neonates with hypothyroidism be detected by measurements of T4 or TSH alone, and so it has been recommended that both be measured.
Results
Sensitivity
determined by simultaneous and individual measurements. Values for both methods correlated well (r = 0.91). Values for TSH in simultaneous and individual assays of blood obtained from patients with hypothyroidism also correlated significantly
Screening for Neonatal Hypothyroidism
In previous studies, the smallest disc diameter for determining T4 concentrations was 3.2 mm (2, 3) ; for measurement of TSH concentrations, two 3.2-mm diameter spots (7, 9) . In the method we present, a single 3-mm -diameter disc suffices to measure concentrations of both T4 and TSH. The assay sensitivity is similar to or more sensitive than values reported previously (2, 3, 7, 9) . Although we did not make precise comparisons of this method with others, the high sensitivity of this method is probably due to using T4 labeled with high specific activity (3 kCi/g) and an anti-TSH serum with high affinity (association constant: 7. Thirty-one blood samples obtained from patients with various thyroid diseases were applied to filter papers; values for disc T4 in these samples were compared with values for serum T4 of the corresponding samples, as measured by conventional radioimmunoassay (Figure 3a ). In Figure 3b 
